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Water Quality Enhancement Activity
Task:  State will need to get information from land grants on Biological suppression techniques that are suitable for their area.  Also will need analysis information to determine which method is best
Solution:  Biological suppression agents for suppression of herbaceous weeds are listed below:
The following biological suppression agents are the best control methods for the targeted herbaceous weeds.

	Weed
	Agent
	Distribution1
	Attack Rate2
	Control3
	Availability4

	Broom, Scotch 
	Exapion fuscirostre 
	W
	H
	G
	M

	Gorse 
	Exapion ulicis 
	W
	H
	G
	M

	Knapweed, diffuse 
	Larinus minutus 
	W
	H
	E
	M

	Knapweed, diffuse 
	Sphenoptera jugoslavica 
	W
	H
	G
	M

	Knapweed, diffuse 
	Urophora affinis 
	W
	H
	G
	M

	Knapweed, diffuse 
	Urophora quadrifasciata 
	W
	H
	G
	M

	Knapweed, spotted 
	Larinus minutus 
	W
	H
	E
	M

	Knapweed, spotted 
	Urophora affinis 
	W
	H
	G
	M

	Knapweed, spotted 
	Urophora quadrifasciata 
	W
	H
	G
	M

	Loosestrife, purple 
	Galerucella calmariensis 
	W
	H
	E
	M

	Loosestrife, purple 
	Galerucella pusilla 
	W
	H
	E
	M

	Ragwort, tansy 
	Botanophila seneciella 
	W
	H
	G
	M

	Ragwort, tansy 
	Longitarsus jacobaeae 
	W
	H
	E
	M

	Ragwort, tansy 
	Tyria jacobaeae 
	W
	H
	E
	M

	St. Johnswort 
	Aplocera plagiata 
	W
	M
	F
	M

	St. Johnswort 
	Chrysolina hyperici 
	W
	H
	E
	M

	St. Johnswort 
	Chrysolina quadrigemina 
	W
	H
	E
	M

	Skeletonweed, rush 
	Cystiphora schmidti 
	W
	H
	E
	M

	Skeletonweed, rush 
	Eriophyes chondrillae 
	W
	H
	E
	M

	Skeletonweed, rush 
	Puccinia chondrillina 
	W
	H
	E
	M

	Starthistle, yellow 
	Chaetorellia australis 
	W
	M
	G
	M

	Starthistle, yellow 
	Eustenopus villosus 
	W
	H
	E
	M

	Starthistle, yellow 
	Larinus curtus 
	W
	M
	F
	L

	Thistle, Canada 
	Rhinocyllus conicus 
	W
	H
	G
	M

	Thistle, musk 
	Rhinocyllus conicus 
	W
	H
	E
	M

	Thistle, plumeless 
	Rhinocyllus conicus 
	W
	H
	E
	M

	Toadflax, Dalmatian 
	Calophasia lunula 
	W
	H
	F
	M

	Toadflax, Dalmatian 
	Mecinus janthinus 
	W
	H
	E
	M


Current Status of All Biological Weed Control Agents in Washington
	Weed 
	Agent 
	Distribution1
	Attack Rate2
	Control3
	Availability4

	Bindweed, field 
	Aceria malherbae 
	L
	S
	U
	U

	Broom, Scotch 
	Bruchidius villosus 
	L
	L
	F
	L

	
	Exapion fuscirostre 
	W
	H
	G
	M

	
	Leucoptera spartifoliella 
	L
	M
	P
	L

	Cordgrass, smooth 
	Prokelisia marginata 
	L
	M
	L
	L

	Gorse 
	Exapion ulicis 
	W
	H
	G
	M

	
	Tetranychus lintearius 
	W
	L
	P
	L

	Knapweed, diffuse 
	Bangasternus fausti 
	L
	M
	G
	L

	
	Cyphocleonus achates 
	L
	M
	E
	L

	
	Larinus minutus 
	W
	H
	E
	M

	
	Pterolonche inspersa 
	F
	—
	—
	—

	
	Sphenoptera jugoslavica 
	W
	H
	G
	M

	
	Urophora affinis 
	W
	H
	G
	M

	
	Urophora quadrifasciata 
	W
	H
	G
	M

	Knapweed, meadow 
	Larinus minutus 
	L
	M
	F
	M

	
	Larinus obtusus 
	L
	H
	G
	M

	
	Urophora quadrifasciata 
	L
	M
	G
	M

	Knapweed, Russian 
	Subanguina picridis 
	F
	—
	—
	—

	Knapweed, spotted 
	Agapeta zoegana 
	L
	M
	U
	L

	
	Bangasternus fausti 
	L
	L
	U
	L

	
	Chaetorellia acrolophi 
	L
	L
	U
	L

	
	Cyphocleonus achates 
	L
	M
	F
	L

	
	Larinus minutus 
	W
	H
	E
	M

	
	Larinus obtusus 
	L
	M
	G
	M

	
	Metzneria paucipunctella 
	W
	L
	G
	M

	
	Sphenoptera jugoslavica 
	L
	H
	G
	M

	
	Terellia virens 
	L
	U
	U
	U

	
	Urophora affinis 
	W
	H
	G
	M

	
	Urophora quadrifasciata 
	W
	H
	G
	M

	Loosestrife, purple 
	Galerucella calmariensis 
	W
	H
	E
	M

	
	Galerucella pusilla 
	W
	H
	E
	M

	
	Hylobius transversovittatus 
	L
	M
	F
	L

	
	Nanophyes marmoratus 
	L
	M
	F
	M

	Ragwort, tansy 
	Botanophila seneciella 
	W
	H
	G
	M

	
	Longitarsus jacobaeae 
	W
	H
	E
	M

	
	Tyria jacobaeae 
	W
	H
	E
	M

	Sage, Mediterranean 
	Phrydiuchus tau 
	L
	L
	F
	L

	St. Johnswort 
	Agrilus hyperici 
	L
	H
	E
	L

	
	Aplocera plagiata 
	W
	M
	F
	M

	
	Chrysolina hyperici 
	W
	H
	E
	M

	
	Chrysolina quadrigemina 
	W
	H
	E
	M

	Saltcedar 
	Diorhabda elongata 
	L
	L
	F
	L

	Skeletonweed, rush 
	Bradyrrhoa gilveolella 
	—
	—
	—
	—

	
	Cystiphora schmidti 
	W
	H
	E
	M

	
	Eriophyes chondrillae 
	W
	H
	E
	M

	
	Puccinia chondrillina 
	W
	H
	E
	M

	Spurge, leafy 
	Aphthona cyparissiae 
	L
	M
	F
	L

	
	Aphthona czwalinae 
	L
	L
	U
	U

	
	Aphthona flava 
	L
	M
	F
	L

	
	Aphthona lacertosa 
	L
	M
	U
	L

	
	Aphthona nigriscutis 
	L
	M
	F
	U

	
	Oberea erythrocephala 
	U
	U
	U
	U

	
	Spurgia esulae 
	F
	—
	—
	—

	Starthistle, yellow 
	Bangasternus orientalis 
	W
	L
	P
	L

	
	Chaetorellia australis 
	W
	M
	G
	M

	
	Eustenopus villosus 
	W
	H
	E
	M

	
	Larinus curtus 
	W
	M
	F
	L

	
	Urophora sirunaseva 
	L
	L
	F
	L

	Thistle, bull 
	Urophora stylata 
	L
	M
	F
	L

	Thistle, Canada 
	Ceutorhynchus litura 
	L
	L
	U
	L

	
	Rhinocyllus conicus 
	W
	H
	G
	M

	
	Urophora cardui 
	L
	M
	F
	M

	Thistle, Italian 
	Rhinocyllus conicus 
	—
	—
	—
	—

	Thistle, milk 
	Rhinocyllus conicus 
	L
	H
	G
	M

	Thistle, musk 
	Rhinocyllus conicus 
	W
	H
	E
	M

	
	Trichosirocalus horridus 
	—
	—
	—
	—

	Thistle, plumeless 
	Rhinocyllus conicus 
	W
	H
	E
	M

	
	Trichosirocalus horridus 
	L
	L
	U
	U

	Thistle, slenderflower 
	Cheilosia corydon 
	—
	—
	—
	—

	
	Rhinocyllus conicus 
	—
	—
	—
	—

	Toadflax, Dalmatian 
	Brachypterolus pulicarius 
	W
	M
	P
	M

	
	Calophasia lunula 
	W
	H
	F
	M

	
	Gymnetron linariae 
	—
	—
	—
	—

	
	Mecinus janthinus 
	W
	H
	E
	M

	Toadflax, yellow 
	Brachypterolus pulicarius 
	L
	M
	F
	L

	
	Calophasia lunula 
	L
	M
	F
	L

	
	Gymnetron antirrhini 
	L
	H
	G
	L


1 Distribution within host range: W = widespread; L = limited sites; F = failed to establish; U = unknown status; — = not released 

2 Attack rate host: H = heavy (> 70%); M = medium (> 30%); L = light (> 10%); S = slight (< 1%); U = unknown status 

3 Control ability on seeds and/or plant density: E = excellent; G = good; F = fair; P = poor; U = undetermined 

4 Availability for redistribution: M = mass collections; L = limited; U = unavailable. (Limited availability indicates agent populations are slow in building or are recently introduced. Work on these species should be coordinated through biological control specialists at the state department of agriculture or state university.) 

Use of any biological control agent will be coordinated with Washington State Noxious Weed Control Board and any local weed board.  All requirements stated in permits will be followed.  Requirements of the Pacific Northwest Weed Management Handbook at http://uspest.org/pnw/weeds will be followed.
Other non-chemical techniques for suppression of herbaceous weeds include targeted grazing.

Note:  Extra care must be taken in mesic temperature regimes to avoid establishment and/or increase of annual grasses in the treated area.
References: 
Targeted Grazing:  A natural approach to vegetation management and landscape enhancement.  2006.  Edited by Karen Launchbaugh, Rangeland Ecology and Management Department, University of Idaho. 
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